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Crystal energies, and heats 

of formation, 1 
Crystals 

band structures of, 203 
dielectric, thermal con- 

ductivity of, 326 

eigenvalue problem of, 203 
electron scattering by, 368 
energy band theory of, 

202-4 

Franck-Condon principle 

applied to, 206 

growth of, 202 
ionic 
nuclear magnetic reso- 
nance in, 335 
reaction with a radiation 
field, 206 
lattice vibrations in, 205 
molecular, 404-7 
neutron diffraction by, 368 
optical absorption in, 207 
orientation of molecules 

in, 361 

polarizability of an atom 
in, 206 

theory of electron mobility 
in, 201 

thermal conductivity of, 
451 

Zener effect in, 203 

Crystallography, 357-74 

effects of thermal motion 

in, 360 

electronic computers in, 


of inorganic compounds, 


361-64 

at low temperatures, 358- 
59 

methods for the study of, 
358-61 


reference works on, 357 
structure factors from, 
359 
Crystal structure 
of amino acids, 368 
of carbonyls, 363 
of heavy metal oxides, 362 
of heterocyclic compounds, 
367 
of hydrated acetates, 363 
of lithium hydrid-, 361 
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of organic compounds, 364 
of rare earth fluorides, 361 
of samarium, 361 
of selenium, 361 
of sodium superoxide, 362 
of uranium, 361 
Curium, nuclear reactions 
of, 130 
Cyanamide, dimerization 
of, 226 
Cyanine dyes, spectra of, 
188 
Cyclobutane, decomposition 
of, 262 
Cyclohexane, solid, proton 
relaxation in, 336 
Cyclohexane-aniline system, 
critical phenomena in, 
78 
Cyclohexanediol, phase 
equilibria in cis-trans 
mixtures, 30 
Cyclooctatetraene 
electron diffraction pat- 
terns of, 395 
structure of, 401 
Cyclopropane 
isomerization of, 261 
oxidation of, 257 
spectrum of, 192 
Cyclotron, acceleration of 
heavy ions by, 128-30 


D 


Data of state, 2-6 
Debye -Hiickel theory, 48 
modification of, 61-62 
Decarboxylation, rates of, 
235 
Desoxyribonucleic acid, ef- 
fects of x-rays on, 149 
Deuterium 
coupling constants for, 392 
exchange with ammonia, 
107 
exchange with methane, 106 
exchange reactions with 
diborane, 264 
exchange reactions with 
water, 148 
in natural water, 95 
neutron diffraction caused 
by, 110 
PV relations of, 2 
rate of introduction into 
anthracene, 109 
reaction with diborane, 106 
reaction with methyl radi- 
cals, 246 
reaction with propylene, 
7 


viscosities of ortho- and 
normal gas, 102 
Deuterium iodide, microwave 
measurements on, 386 
Deuterium oxide 
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compressibility of, 98 
thermal conductivity of, 
103 
Deuteromethanes, vapor 
pressures of, 97 
Dextran, molecular configura- 
tion of, 281 
Diacetyl, photolysis of, 250 
Dialkyl phthalates, solutions 
in ethylbenzene, 81 
Diamagnetism, 207 
Diamond 
band structure of, 204 
heat capacity of, 324 
Diazoacetone, decomposition 
of, 232 
Diborane 
dissociation of, 13 
exchange reactions of, 264 
reaction with deuterium, 


106 
Dichlorobutane, decomposi- 
tion of, 253 
Dichloropropane, decomposi- 
tion of, 254 


Dielectric, relaxation of, 


Dielectric constant 
of disperse systems, 302 
influence of solutes on, 52 
of liquid mixtures, 75 
of nonconducting systems, 
303 
of solutions of iodine, 82 
Dielectric crystals, heat 
capacities of, 323-25 
Diethyl ketone, photolysis 
of, 250 
Diethyl peroxide, decompo- 
sition of, 253 
Diffraction, of light and 
electrons, 396 
Diffusion 
activity coefficients and, 
56-60 
of alkali iodides, 56-57 
of cations in solutions of 
their salts, 59 
effect of concentration and 
molecular weight on, 
279 
in gases, 463 
heat of activation of, 57 
of helium through silica, 
104 
of ions in resins, 427 
of isotopic forms of water 
in water, 103 
kinetic theory of, 464 
of neutral molecules, 57 
new experimental proced- 
ures for study of, 281 
studied with radio-tracers, 
432 
of sulfate ion in sulfate 
solutions, 59 
of THO in H20, 58 


Diffusion coefficient 
dependence on pressure, 
57-58 
dependence on temperature, 
57-58 
of iodine in organic sol- 
vents, 83 
viscosity and, 282 
Dihydrogen arsenates, iso- 
tope effect on transition 
temperature, 110 
Dihydrogen phosphate, iso- 
tope effect on transition 
temperature, 110 
Diisopropyl, photolysis of, 
7 


Dimethoxymethane, struc- 
ture of, 400 

Dimethylhydrazine, thermo- 
dynamic properties of, 
408 


Dimethyl ether, thermal de- 
composition of, 255 
Dioxane, thermal decompo- 

sition of, 255 
Dioxane -hydrocarbon sys- 
tems, 30 
Dioxane-water system, 27 
2,2-Diphenylethyltosylate, 
rates of reactions of, 
231 
Diphenylhydrazine, mechan- 
ism of decomposition 
of, 105 
Diphenylpicrylhydrazyl 
(DPPH), as a detector 
for free radicals, 151 
Dipole moment 
of carbon monoxide, 168 
comparison of gas and 
solution values, 82 
of hydrogen fluoride, 169 
from microwave spectra, 
388 
of polar chemical bonds, 
165 
Disperse systems, flow 
properties of, 304 
Di-tert-butyl peroxide, pho- 
tolysis of, 249 
Donnan equilibrium, ion ex- 
change and, 419 
Dosimetry, in radiation chem- 
istry, 142-44 
Double layer, 292-94 
charging process of, 293 
correlation with contact po- 
tentials, 293 
Duhem's theorem, 26 
Dysprosium ion, effect on 
rate of decarboxylation of 
phenylmalonic acid, 223 


E 


Ebulliometers, 15 
Electrical conductivity 


at low temperatures, 327 
theory of, 451 
Electric circuit, thermal 
noise in, 452 
Electric moment, of iodine 
complexes, 82 
Electrochemistry 
of ion exchange resins, 
431-32 
irreversible processes in, 


theory of, 2 
Electrode kinetics, 477-500 
Electrode potentials 
of indium amalgams, 86 
for iron-ferrous ion, 14 
of mercury-mercurous ion, 
14 
for mercury-mercurous 
sulfate, 14 
for silver-silver sulfate, 
14 
Electrode processes 
circuits for the study of, 


496 

effect of electrode material 
on, 488 

effect of ultrasonic radia- 
tion on, 492 

potential energy curves for, 
490-91 

rate determining step in, 
478 

rate and potential under 
a.c., 480 

rate and potential under 
d.c., 478-79 

stoichiometric factors in, 
479 


technique for the study of, 


temperature effect on rate 

of, 481 
Electrodes 

anodic processes, 488-90 

current-potential relations 
at, 477 

dropping mercury, 293 

hydrogen evolution at, 
481-84 

inorganic reduction at, 
486-87 

mechanism of reaction at, 
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activity coefficients in res- 
ins, 422 

apparent molal heat capa- 
city, 65 

apparent molal heat con- 
tent of, 65 

dissociation constants for, 
65 

entropy of dilution of, 67 

heat of dissociation of, 66 

osmotic pressure of, 44-45 

partial molal heat content 
of, 45 

partial molal volume of, 45 

solubility in silver nitrate, 
14 

solutions of, 43-70 

ion exchange in the study 

of, 436-41 

thermodynamic functions 
of, 43-50 


Electromotive force 


of ion exchanger electrodes, 
431 


measurements of, 13-14 


Electron diffraction 


by gases, 395-404 
of inorganic molecules, 
401-4 


Electron paramagnetic reso- 


nance, in solids, 213 


Electrons 


distribution in atoms, 396 

ferrous sulfate dosimetry 
of, 142 

heat transport by, 327 

in a magnetic field, 203 

mean free path in metals, 
207 

mobility in metals, 207 

mobility in semiconductors, 
208 

motion in a perturbed peri- 
odic potential, 203 

scattering by lattice vibra- 
tions, 209 

scattering in polar crys- 
tals, 208 

theory of mobility in crys- 
tals, 201 

trapped 

absorption of light by, 206 
thermal ionization of, 206 

variation of mobility with 

electric field, 208 
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Electroviscous effect, 303 
Element 99 
identification of, 131 
preparation of, 131 
Element 100 
preparation of, 132 
Elements 
critical properties of, 1 
free energy of vaporiza- 
tion of, 4 
theories of the origin and 
abundance of, 93 
Emulsions 
coalescence of, 296 
stability of, 295 
Energy 
bonding, in diatomic mole- 
cules, 165 
intermolecular in solutions, 
71 
minimum production of, 1 
quantum theory of transfer, 
469 
transfer of, 261-62 
in radiation chemistry, 
140 
Enthalpy, 8-11 
at high temperatures, 9 
of surfaces, 375 
Entropy, 8-11 
of activation, 230 
for diffusion, 57 
activity coefficients and, 
51 
of dilution, 67 
in binary solutions, 75 
of formation, of nonpolar 
molecules, 55 
at high temperatures, 9 
of hydration, 54 
of nonpolar molecules, 55 
of ionization, 66 
of ions, 53-56 
of liquid He®, 98 
of mixing, 72 
partial molal 
of complex ions, 55 
of monatomic ions, 53-54 
of oxy-anions, 54-55 
of reaction, in terms of 
ionic radii, 67 
surface, 375 


Equations of state, 3 


for helium, 316 
for monatomic gases, 2 


organic reduction at, 487- 
88 


Electron transfer reactions, Equilibria 
oxygen evolution reaction 223 in aqueous fluoride systems, 
at, 488 Electroosmosis, 298 28 
redox reactions at, 489 Electroosmotic phenomena, in aqueous salt systems, 
Electrokinetic charge, and 300 27-29 
sedimentation velocity, Electrophoresis, 298 in binary liquid-vapor 


299 
Electrokinetic effects, 299 
in nonaqueous systems, 301 
Electrokinetics, 298-302 
Electroluminescence, 213 
Electrolytes 


adsorption and, 302 

flocculation phenomena 
and, 302 

in nonaqueous systems, 301 

in nonpolar liquids, 297 

of silver bromide sols, 300 


systems, 6 
exchange, 420 
heterogeneous, 25-42 
in ion exchange, 419-26 
of ions with complexing 

agents, 13 
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in multicomponent systems, 


in the presence of steam 
at high pressures, 28 

in systems containing al- 
kali ferrocyanides, 29 

in systems containing ben- 
zene, 30 

in ternary organic systems, 
29 


vapor, of pyridine bases in 
water, 15 

see also Phase Diagrams 

Equilibrium 

in anhydrous salt systems, 
30-31 

in anion exchange, 426 

between aromatic acids and 
anion exchangers, 426 

between different degrees 
of freedom, 454 

distribution between two 
liquid phases in, 26 

isotope effects on, 97-99 

measurements of, 13 

in miscible liquid systems, 
26 


between sodium bromide 
dihydrate and vapor, 8 
vapor-liquid, 6 : 

for acetone-methanol- 
ethanol, 29 

for acetone-methanol- 
water, 29 

in binary systems, 26 

for binary systems con- 
taining ethanol, 29 

for dioxane -hydrocarbon 
systems, 30 

for ethanol-carbon tetra- 
chloride, 72 

in ethyl alcohol water 
system, 29 

in hydrogen sulfide-hydro- 
carbon systems, 30 

for mixtures of helium 
isotopes, 83 

for stannic chloride- 
octane, 76 

for stannic chloride-tetra- 
chloromethane, 76 

at supercritical conditions, 
14 


in ternary systems, 27 
see also Phase equilibria 
Ethane 
oxidation of, 257 
PVT data for, 2 
reaction of atomic hydrogen 
with, 243 
Ethane-ethylene mixtures 
carbon dioxide saturated, 
76 
vapor pressures of, 76 
Ethanol, vapor-liquid equi- 
libria in binary systems 
of, 29 
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Ethanol-carbon tetrachlor- 
ide, vapor-liquid equi- 
librium, 72 

Ethanol-water system, 77 

vapor-liquid equilibria in, 

Ethylene 

absorption spectrum of, 
173-74 

energy states of, 172 

excited states of, 178 

ionization potentials of 
derivatives of, 180 

oxidation of, 257 

oxidation by NOg, 259 

reactions with HCl and 
HBr, 13 

reactions with nitrogen 
atoms, 263 

solubility of aromatic 
compounds in, 85 

transition energies for, 173 

twisting frequency of, 174 

Ethylene -naphthalene-hexa- 
chloroethane system, 
85 

Ethylene oxide 

structure of, 400 
thermal decomposition of, 
255 

Ethyl malonate, catalytic 
bromination of, 232 

Ethyl nitrate, photolysis of, 


Exclusion principle, applied 
to nuclei, 121 

Explosions, initiated by 
flash photolysis, 259 


F 


Ferric chloride-ferrous 
chloride system, 31 
Ferric ion 
rate of reaction with sul- 
fur dioxide, 226 
reduction by ionizing radi- 
ations, 145 
Ferric metaphosphate, com- 
position of, 437 
Ferric thiocyanate, rate 
of bleaching of, 225 
Ferrin, action of gamma 
rays on, 149 
Ferrocyanides 
equilibria in systems con- 
taining, 29 
kinetics of dissociation of, 
225 
Ferroin, action of gamma 
rays on, 149 
Ferromagnetism, 202 
in solids, 212 
Ferrous-ferric exchange, 
223 
Ferrous ion, oxidation in the 
presence of formic acid, 


149 
Ferrous oxide-silicon di- 
oxide system, 34 
Ferrous sulfate 
alpha ray-induced oxidation 
of, 144 
beta ray-induced oxidation 
of, effect of energy of 
rays on, 144 
mechanism of oxidation, 
144 
in radiation dosimetry, 


radiation induced oxidation, 
effect of temperature 
on, 143 

solubility of, 27 

Flames 

atoms and radicals in, 260 

hydrogen-oxygen, atoms 
and radicals in, 140 

methane-oxygen, formation 
of methyl radicals in, 
140 

radical reactions of NO in, 


temperatures of, 15 
Flory-Fox viscosity theory, 
272 


Fluctuation dissipation 
theorem, 470 
Fluctuations, general theory 
of, 471 
Fluorbenzene, electron dif- 
fraction by, 398 
Fluorescence 
of formaldehyde, 171, 189 
lifetime of, 220 
of naphthalene, 192 
of solid hydrocarbons, 192 
of substituted benzenes, 
191 
Fluorides, equilibria in 
aqueous solutions of, 28 
Fluorine 
dissociation energy of, 462 
energy states of, 167 
heat of dissociation of, 189 
Fluorine resonance 
in fluorides, 344 
in fluorobenzenes, 344 
in phosphorus trifluoride, 
346 


Formaldehyde 
energy levels of, 171 
excited states of, 178 
fluorescence bands of, 171 
oxidation by NOg, 258 
reaction with urea, 237 
ultraviolet spectrum of, 189 
Formamide, spectrum of, 192 
Formic acid 
rate of oxidation by chlor- 
ine, 234 
structure of, 399 
Four component systems, 
liquid-liquid extraction 


in, 29 
Free energy 
of a double layer, 292 
of mixing, 71, 74 
in phase equilibria, 26 
of reaction, 11-15 
of vaporization, of elements, 
4 
Free radicals, see Radicals 
Free surface energy, 375 
Freezing point diagrams, 
14 
Fructose-water system, 29 
Furfural-ethyl alcohol- 
water system, 29 


G 


Gadolinium chloride, reac- 
tion with water vapor, 
13 
Gamma rays 
conversion of energy to 
heat in solids, 154 
effects on inorganic solutes 
in water, 149 
ferrous sulfate dosimetry 
of, 142 
induced paramagnetic reso- 
nance absorption in ice 
by, 154 
ion pair production by, 140 
transition lifetimes, 124 
Gases 
alpha particle ionization in, 
139 
combustion of, 15 
compressibility charts for, 
2 
condensation, 457 
diffusion in, 463 
electron diffraction by, 
395-404 
elementary reactions in, 
243-48 
equations of state for, 3 
intermolecular potential 
energy function, 465 
kinetics of reactions in, 
243-66 
kinetic theory of, 453 
microwave spectra of, 385- 
94 
mixtures of, 462-63 
monatomic 
dynamical properties of, 
458 


equation of state for, 2 

multiple scattering pro- 
cesses in, 452 

nuclear magnetic resonance 
in, 337 

oxidation reactions in, 
257-61 

PVT data for, 2 

radiation chemistry of, 
139-41 
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rapidly moving bodies in, 
457 

rates of absorption by 
liquids, 220 

rate of adsorption of, 381 

shock front in, 461 

thermodynamic properties 
of, 457 

transport properties of, 
456 

vibrational relaxation in, 
454 

volume change on mixing, 


Gelation, of potassium sili- 
cate solutions, 301 
Gels, 307-8 
x-ray diffraction of, 308 
x-ray studies of, 35 
Germanium 
band structure of, 204 
imperfections in crystals 
of, 199 
infrared absorption in, 205 
isotope enrichment in, 91 
isotopic constitution of, 96 
properties of, 202 
solubilities in elements, 14 


solubility in other elements, 
86 


structure of compounds for, 


401 
Gibbs-Duhem equation, in 
ion exchange, 425 
Glucose, rate of mutarota- 
tion, 232 
Glyoxal 
oxidation by NOg, 258 
photolysis of, 250 
Gold, colloidal, 308 
Graphite-diamond equilib- 
rium, 5 
Graphite 
frequency spectrum of, 206 
heat capacity of, 11 
Guanidinium ion, kinetics of 
nitration of, 226 


H 


Hafnium, isotopic constitu- 
tion of, 96 
Halide ions, influence on 
water structure, 52 
Halides, exchange reactions 
of, 224 
Halocarbons, structures of, 
397-99 
Hammett equation, 227 
additive effects in applica- 
tion of, 229 
Heat 
of activation, 230 
for diffusion, 57 
of combustion, 11-12 
for elements, 11 
for hydrocarbons, 12 
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for organic chloro com- 
pounds, 12 
conductivity 


general formula for, 464 
in metals, 451 
of dilution 
in binary solutions, 75 
calculation of, 61-65 
of evaporation, 4 
of formation, 1, 11-12 
bond energies and, 1 
of carbonium ions, 12 
crystal energies and, 1 
of gaseous free radicals, 
12 
of fusion, 7 
of hydrolysis, 12 
latent, 7-8 
of mixing, 13 
of solutions in ethylben- 
zene, 81 
of neutralization, of hydro- 
gen fluoride, 12 
of reaction, 11-15 
in liquid ammonia, 12 
of solution, 12 
of metals in liquid am- 
monia, 12 
of sublimation, 4 
of vaporization, 7-8 
of wetting, 379 
Heat capacity, 8-11 
apparent molal, 65 
calculation of, 61-65 
from band theory of metals, 
323 
of binary mixtures, 77 
change with pressure, 10 
of critical mixtures, 78 
of diamond, 324 
electronic contributions 
to, 11 
of finely divided solids, 376 
at high temperatures, 9 
lattice contributions to, i1 
at low temperatures, 8, 11 
magnetic contributions to, 
11 
of metals, 324 
of dielectric crystals and 
semiconductors, 323-25 
nuclear contributions to, 


of organic compounds, 8 

partial molal, 52 

particle size and, 377 

prediction of, 10 

of a single crystal of KCl, 
324 


of solids, 5 
theories of, 9 
values of Cp/Cy, 10 
of vapors, 10 
Heat conductivity 
of dielectric solids, 325 
of metals, 326 
Heat content 
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apparent molal, 65 
relative molal, 49 
Helium, 6-7 

adsorption of, 378 

adsorption on glass, 320 

calculation of equation of 
state for, 316 

diffusion through silica, 
104 


energy needed to produce 
ion pair in, 149 
enrichment of He 
tions, 92 
entropy curve for He®, 7 
film, 318-20 
properties of, 319 
film flow of, 314 
fountain effect in, 314 
heat capacity of, 99 
hyperfine structure in spec- 
trum of, 111 
isotopes of, transport pro- 
perties of, 104 
isotope of mass 3, 320-21 
entropy of liquid, 321 
influence of statistics on, 
320 
nuclear relaxation of, 337 
isotopic composition in 
meteorites, 94 
isotopic solutions of, 
thermodynamics of 
mixing, 99 
lambda point in, 313 
liquid 
below 0.5°K, 316 
excitations in, 316 
scattering of slow neu- 
trons by, 318 
scattering of ultraviolet 
light by, 318 
scattering of x-rays by, 
318 
specific heat of, 317 
theory of, 453 
velocity of second sound 
in, 104 
viscosity of, 317 
x-ray diffraction pattern 
for, 6 
melting curve for, 5, 7, 
320 
mixtures of isotopes of, 83 
molecular spectrum of, 


in solu- 


properties of, 313-23 

properties of isotopes of, 
98 

properties of liquid II, 6 

properties of the radio- 
active isotope of, 317 

quantal effects in, 2 

quantum-mechanical be- 
havior of, 316 

second sound in, 314 

second virial coefficient 
for, 3 
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separation of isotopes of, 
7 

solid, 320 

solubility in silicones and 
in Apiezon oil, 85 

solutions, lambda point 
shift in, 83 

superfluid component of, 
315 

transfer rate in film of, 
318 

vapor pressure curve for, 
321 


vapor pressure of He3, 7 
velocity of second sound 
below I°K, 317 
velocity of sound in, 7 
viscosities of isotopes of, 
102 
viscosity of, 314 
Hexane, effect of alpha par- 
ticles on, 151 
Hexatriene, structure of, 
182 
HNO, low lying levels of, 
169 


Hot atom chemistry, 152 

Hydration number, 424 

Hydration theories, ex- 
change equilibria and, 
420 


Hydrazine 
flash photolysis of, 251 
mechanism of oxidation of, 
105 
molecular structure of, 


rate of oxidation of, 226 
reaction with hydrogen 
peroxide, 227 
Hydrazoic acid, mechanism 
of oxidation and re- 
duction, 106 
Hydrocarbons 
aromatic 
molecular orbital treat- 
ment of, 187 
solubility in water, 29 
structure of, 365-66 
two component systems 
of, 30 
critical constants for, 4 
crystal structure of, 365 
heat of mixing with acetone, 


heats of combustion of, 12 

interactions of molecules 
of, 3 

nuclear magnetic reso- 
nance of, 342 

photolysis of hydrogen sul- 
fide in the presence of, 
244 

physical properties of, 1 

reactions with active nitro- 
gen, 262 

systems with hydrogen 


sulfide, 30 
thermodynamic properties 
of, 
vapor-liquid equilibria in 
systems with dioxane, 
30 
vibration frequencies of, 9 
Hydrogen 
absorbed in palladium, nu- 
clear resonance of, 337 
atomic 
addition to ethylene and 
propylene, 244 
reactions of, 243 
reactions with olefins, 
245 
collision processes in, 337 
energy states of the mole- 
cule, 164 
evolution at electrodes, 
481-84 
evolution reaction, diag- 
nostic criteria, 483 
exchange with amide ion 
in liquid ammonia, 223 
exchange with aqueous al- 
kali, 223 
PV relations of, 2 
reactions with methyl radi- 
cals, 101, 246 
rotational relaxation ef- 
fects in, 454 
second virial coefficient 
for, 3 
Hydrogenation, catalysis by 
cuprous acetate, 109 
Hydrogen bonds, 368-71 
infrared studies of, 370 
intermolecular, 370 
in solutions, 72, 75, 77 
Hydrogen cyanide, spectrum 
of, 189 
Hydrogen fluoride 
association of, 13 
dipole moment of, 169 
energy states of, 187 
thermodynamic properties 
of, 12 
Hydrogen molecule ion, 164 
Hydrogen peroxide 
catalysis of decomposition, 
227 
effect of electric discharge 
on, 263 
photochemical and radia- 
tion decomposition of, 
147 
radiation chemistry of solu- 
tions of, 148 
rate of oxidation by, 234 
rates of reaction with iron 
salts, 227 
reaction with ceric sulfate, 
227 
reaction with ozone in 
aqueous solution, 148 
Hydrogen peroxide-sodium 


carbonate-water, 27 
Hydrogen peroxide-water 
system, 77 
Hydrogen sulfide 
microwave spectrum of, 
386, 392 
molal volumes of solutions 
of, 85 
photodecomposition of, 244 
thermal decomposition of, 
244 
Hydrogen sulfide -hydrocar- 
bons systems, 30 
Hydrolysis 
of acetic anhydride, 232 
of o-carboxynaphthyl phos - 
phates, 236 
of ethyl p-biphenylcarboxy - 
lates, 228 
of ketals, 232 
of thioacetates, 236 
of thiolesters, 236 
Hydronium ion, 339 


I 
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column studies in non- 
aqueous solvents, 431 

comparison of distillation 
processes and, 429 

countercurrent proce$ses 
in, 428 

determination of trace ele- 
ments by, 434 

Donnan equilibrium applied 
to, 419 

Donnan membrane concepts 
applied to, 414 

double layer theory applied 
to, 422 

equilibria, 419-26 

Gibbs-Duhem equation ap- 
plied to, 425 

heat developed in, 429 

kinetics of, 426-29 

in liquid ammonia, 429 

literature dealing with the 
use of, 440-41 

mathematics of, 429 

mixed electrolyte effects 
in, 422 
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molecular and radical 
yields of, 146 


Ion pairs, energy for the 


production of, 140 


Ions 


acceleration of, 128 
complex, partial molal en- 
tropy of, 55 
diffusion in resins, 427 
distance of closest approach, 
50 
entropies of, 53-56 
hydration of, 49, 63 
hydration shells of, 63-64 
influence on water struc- 
ture, 52, 68 
interactions of, 44 
law of force between, 60 
mobility of, 51 
monatomic, partial molal 
entropies of, 53-54 
self-diffusion of, 56-69 
self-diffusion in resins, 
427 


Iron, melting at high pres- 


new and modified resins sures, 5 


Ice, effect of gamma rays for, 414-18 Iron alloys, 32 
on, 154 in nonaqueous systems, Iron-nickel solutions, 86 
Impurity states, 204-5 429-31 Irreversible processes, 450 


in electrochemistry, 2 
thermodynamics of, 1, 298 
Isomerism 
cis-trans, in azo dyes, 193 
rotational, 407 
Isopropyl ether-HC1-H20 
system, 29 
Isotopes, 91-118 


Indigo carmine, oxidation by 
gamma rays, 150 
Indium 
amalgams, electrode poten- 
tials of cells with, 86 
stabilities of ions of, 14 
Indium alloys, 33 
Infrared 


perturbing effects in, 426 

popcorn resins for, 418 

purification of urany! solu- 
tions by, 434 

rate determining mechan- 
isms, 427 

rates in different solvents, 


absorption in germanium, 


lattice vibrations associated 
with, 205 
see also Spectra 
Insulin, molecular weight of, 


Interatomic distances see 
Bond distances 
Interfaces, electrical proper- 
ties of, 294 
Todine 
complexes with organic 
molecules, 82-83 
diffusion coefficient in or- 
ganic solvents, 83 
exchange with alkyl halides, 
224 


infrared spectra of solutions 
of, 82 

rate of reaction with or- 
ganomercury compounds, 
237 

rates of recombination of 
atoms of, 220 

recombination of atoms of, 
262 

Ion exchange, 413-48 
in analytical chemistry, 413 
applications of, 414 


selectivity in, 425 

separation of acids from 
salts by, 433 

separation of elements 99 
and 100 by, 132 

separation techniques in, 
432 

separation of the transition 
elements by, 433 

in the study of electrolyte 
solutions, 436-41 

synthesis of resins for, 415 

thermodynamics of, 421 

use of hydrochloric acid in, 
436 

Ion exchangers, carboxylic, 

415 


Ion exclusion, 436 
Ionic processes in solution, 
50-53 
Ionization, theory of, 140 
Ionization potentials 
of carbon monoxide, 168 
of conjugated organic mole- 
cules, 180 
molecular, 180 
Ionizing radiations 
free radical yields of, 145 
molecular product yields 
of, 145 


abundances of, 93-97 
analysis of, 91-93 
by infrared, 93 
by mass spectrometer, 
92 
radiometric, 93 
dating by, 94 
effects of 
on diffusion in water, 103 
in electrolytic migration, 
104 


on equilibrium studies, 
97-99 

on rate processes, 99-104 

in transport processes, 
102-4 

on viscosity of substances, 


effects and uses in structure, 
109 

electrochemical separation 
of, 492 

electromagnetic enrich- 
ment of, 91 

enrichment of, 91-93 

in geology, 93 

heavy beta-stable, 130 

of helium, separation of, 
7 

intra- and intermolecular 
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effects in rate studies, 
100 
masses of, 112 
photochemical enrichment 
of, 92 
production of radioactive, 
92 
in reaction kinetics, 222- 
24 
separation of multicompo- 
nent mixtures, 91 
separation by thermal dif- 
fusion, 463 
use in the study of 
mechanisms, 105-9 
reactions of nitrogen 
compounds, 105 
self-diffusion of ions, 427 
variation of ratio with 
origin, 94 
Isotope shifts, in spectra 
of heavy elements, 111 
Isoxazole-carboxylic acids, 
phase diagrams for mix- 
tures of isomers of, 30 


K 


Keto-enol tautomerism, 345 
Ketones, separation by ion 
exchange, 435 
Kinetics 
adsorption, 488 
at dropping mercury elec- 
trode, 480-81 
of gas flow through a por- 
ous medium, 381 
of hydrogen evolution at 
electrodes, 482 
of ion exchange, 426-29 
rate theories applied to, 
428 
of photoelectrodes, 491 
of reactions in solution, 
219-42 
of spreading, 382 
of thermal decomposition 
reactions, 252 
see also Reaction kinetics 
Kinetic theory 
of gases, 453, 456-65 
of ionized media, 465 
of ionized particles, 463 
Konoralov's law, 26 
Krypton, beta decay of, 126 


L 


Lactic acid, radiation chem- 
istry of, 149 
Lambda transitions, 5, 80 
Lead 
isotopic constitution of 
ores of, 97 
unstable isomer of Pp207 
134 
Lead alloys, 33 
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Lead nitrate-silver nitrate- 
water system, 27 
Lead sulfide, band structure 
of, 203 
Lifet?fmes 
of fluorescence, 220 
for gamma ray transitions, 
124 
of nuclear spin states, 338 
Light 
critical scattering of, 80 
scattering of 
dissymetry coefficient 
of, 283 
new instrument for 
measurement of, 286 
by polymers, 282-87 
by sols, 305 
Liquids 
cell model of, 74 
freezing of, 222 
nonaqueous, radiation 
chemistry of, 151-54 
nuclear magnetic resonance 
in, 337 
radiation chemistry of, 
141-54 
relaxation effects in, 455 
thermodynamic properties 
of, 457 
transport properties of, 
465 
Lithium, radiometric analy- 
sis of, 93 
Lithium chloride, activity 
coefficient of, 50 
Lithium chromate, solu- 
bility of, 28 
Lithium hydride, effects of 
isotopic substitution in, 
110 
Lithium hydroxide, dis- 
sociation of, 13 
Lithium sulfate-calcium 
sulfate system, 31 
Lithium sulfate-sodium sul- 
fate-water system, 27 
Long range forces, 294-95 
Luminescence 
in solids, 213 
of zine oxide, 200 


M 


Macromolecules 
diffusion and sedimenta- 
tion of, 281 
interactions in, 269 
light scattering by solu- 
tions of, 282-87 
properties of, 267-90 
see also Polymers 
Magnesium oxide, surface 
properties of, 375 
Magnesium oxide-aluminum 
oxide-water system, 27 
Magnetic moments, of 


nuclei, 334 
Magnetic refrigerators, 328 
Magnetic resonance absorp- 
tion, in benzene and 
deuterobenzenes, 110 
Magnetoresistance, of ger- 
manium, 202 
Maleic acid, structure of, 


Malonic acid 
decarboxylation of 
effect of paramagnetic 
ions on, 100 
isotope effects in, 99-100, 
222 


in solution, 101 
Manganate -permanganate 
exchange, 224 
Manganese 
Mn Il, Ill, [V equilibrium 
in iodic acid, 14 
Manganese-iron system, 32 
Mass differences, nuclear 
disintegration and, 112 
Mechanisms, use of isotopes 
in the study of, 105-9 
Melting curve, for helium, 


Melting point diagrams, for 
binary mixtures of 
triglycerides, 30 

Mercury, photochemical en- 
richment of isotopes 
of, 92 

Mercury dimethyl 

photolysis of, 245 
thermal decomposition of, 
246 

Mercury electrode, drop- 
ping, 480 

Mercury halides, equilibria 
with alkali and ammon- 
ium halides, 30 

Mesitoic acid, decarboxyla- 
tion of, isotope effects 
in, 100 

Mesons, nuclear reactions 
induced by, 127 

Metal ions, irreversible re- 
duction of, 486 

Metals 

anomalous skin effect in, 


conduction electron shifts 
in, 347 

deposition of, 484 

electrical conductivity of, 
207 

electrical and heat conduc- 
tivity of, 451 

electric resistance of, 207 

electron mobility in, 207 

electron theory of, 203 

free electrons in, 327 

heat capacities of, 323-25 

heat capacities at low tem- 
peratures, 325 


heat conductivity of, 326 
heat of solution in liquid 
ammonia, 12 
monovalent, electrical and 
thermal properties of, 
208 
nuclear relaxation in, 337 
stopping power for charged 
particles, 210 
in the superconducting 
state, 327 
surface energy of, 376 
theory of electrical and 
thermal conductivity, 
468 
thermal conductivity of, 469 
Metaphosphates of sodium 
and calcium, equilibrium 
in mixtures of, 31 
Meteorites, estimation of 
ages of, 94 
Methane 
combustion of, 260 
decomposition in electrical 
discharge, 141 
exchange with deuterium, 
106, 107 
halogenated, thermodynam- 
ic functions for, 9 
proton relaxation time in 
solid, 336 
Methanol 
decomposition by beta rays, 
149 
proton relaxation time in, 
336 
Methyl! alcohol 
microwave spectrum of, 
391 
structure of, 399 
Methylchloroformate, chlori- 
nation of, 248 
Methyl cyanide, structure of, 
400 
Methylene blue, decoloriza- 
tion of, 150 
Methyl halides, solutions in 
water, 77 
Methyl iodide 
excited states of, 179 
radiolysis of, 152 
Methylmethacrylate, poly- 
merization of, 13 
Methyl radicals 
occurrence in methane- 
oxygen flame, 140 
reactions of, 245-48 
reaction with butane, 247 
reaction with hydrogen and 
deuterium, 246 
reactions with hydrogen 
and its isotopes, 101 
Methyl styrenes, PVT data 
for, 2 
Microanalysis, by ion ex- 
change, 435 
Microscopic reversibility, 2 
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Microwaves 
absorption in water and 
solutious, 52 
harmonic generation of, 


Microwave spectra 

of asymmetric top mole- 
cules, 389-90 

of gases, 385-94 

at high temperatures, 386 

hindered rotation and, 387 

of hydroxyl radical, 388 

hyperfine structure and 
Stark effect in, 387 

of linear molecules, 387 

Stark modulation in, 385 


of symmetric top molecules, 


388-89 

theoretical problems in, 
386 

theory of absorption line 
broadening in, 387 

Zeeman effect in, 387 

Minerals, determinations of 
ages of, 96-97 
Molecular structure, 163-84, 

395-412 

of ABg nonhydride mole- 
cules, 178 

of AHg type molecules, 
176-77 

free electron approxima- 
tion in, 181-82 

ground states for HAAH 
molecules, 178 

of group VI tetrahalides, 
402 

of the HNO molecule, 169 

of inorganic molecules, 
401-4 

from microwave spectra, 


of molecules containing 
3 to 6 atoms, 169-80 
of nonhydride ABg mole- 
cules, 178 
nuclear magnetic resonance 
and, 345 
Molecules 
diatomic 
many electron, 165-69 
wave function for elec- 
trons in, 165 
dimensions of, 280 
from viscosity measure - 
ments, 271 
energy states of, configura- 
tion effects on, 167 
internal rotation in, 407-8 
polyatomic, electronic 
transitions in, 179 
rotation isomerism in, 
407-8 
size and shape of, 284 
streaming and collisions of, 
458 
theoretical calculations 
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of size of, 267-70 
Monobromoaryl compounds, 
pyrolysis of, 254 


N 


Naphthalene 
fluorescence spectrum of, 
192 
structure of, 182 
Neodymium 
alpha activity of, 133 
isotope abundances in, 97 
Neptunium, electrode poten- 
tial of Np IV-Np V, 14 
Neutron diffraction 
of heavy ice, 109 
isotope effects in, 109 
Neutrons 
capture in crystalline per- 
manganates, 155 
magic numbers of, 113 
multiple capture of, 131 
scattering by liquid 
helium, 318 
Nickel, 3d bands in, 204 
Nickel alloys, 32-33 
Nickelous chloride, reaction 
with hydrogen, 13 
Nitric acid, thermal decom- 
position of, 253 
Nitric oxide 
absorption of solid, 189 
spectrum in vacuum ultra- 
violet, 188 
Nitrobenzene-n-hexane, 
ultrasonic absorption 
by, 81 
Nitrocellulose, diffusion of, 


Nitrogen 
absorption coefficients of, 


reactions of active, 262-63 
reactions of high speed 
ions of, 129 
Nitrogen dioxide, oxidation 
by, 258 
Nitrogen pentoxide 
decomposition in the pres- 
ence of NO, 252 
mechanism of decomposi- 
tion of, 105 
Nitrogen tetroxide, mechan- 
ism of dissociation, 457 
Nitromethane, decomposi- 
tion of, 254 
Nitrosyl chloride 
rate of decomposition of, 
256 
ultraviolet absorption of, 
170 
Nitrosyldisulfonate ion, rates 
of reactions of, 226 
Nitrous acid 
oxidation of tetramethyl- 
benzidine by, 234 
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rates of reactions of, 226 
Nitrous oxide 
decomposition of, 252 
spectrum of solid, 190 
thermal decomposition of, 
105 
Nitrous oxide-carbon diox- 
ide system, 77 
n-Nonane, densities of liquid 
and vapor, 6 
Nonelectrolytes, solutions 
of, 71-90 
Nonequilibrium processes, 
449-76 
Nonequilibrium and trans- 
port processes, 450-56 
Nuclear disintegration, mass 
differences and, 112 
Nuclear induction spectro- 
meter, 350 
Nuclear magnetic dipole 
interaction, 393 
Nuclear magnetic resonance, 
333-56 
absorption line shapes and 
widths, 338-43 
applications of, 349 
bond distances from, 349 
chemical exchange and, 
346 
chemical shifts in, 343 
effects of paramagnetic 
ions in, 347 
electron coupled spin-spin 
interactions, 346 
electronic effects in, 343- 
49 
fluorine shifts in fluoro- 
carbons, 345 
hindered rotational motions 
and, 342 
instrumentation for, 349 
in liquids and gases, 337 
in paramagnetic crystals, 
348 
phosphorus shifts in, 345 
quadrupole splitting in, 348 
relaxation in ionic crys- 
tals, 335 
relaxation phenomena in, 
335-38 
relaxation times, 351 
second moments in N-spin 
systems, 340-41 
of single crystals, 341 
in solids, 213 
in solutions, 346 
spin-lattice relaxation in, 
335 


spin-spin relaxation in, 
337-38 
in rigid lattices, 338 
temperature dependence 
of lines, 341 
transient effects in, 338 
of two spin systems, 339 
Zeeman effect and, 333 
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see also Proton resonance 
Nuclear magneti¢ suscepti- 
bility, of He’, 99 
Nuclear magnetism 
and chemical structure, 
334 
determination of structure 
and, 333 
Nuclear quadrupole inter- 
action, 391 
Nuclear quadrupole multi- 
plets, 386 
Nuclear resonance 
in flowing liquids, 350 
mechanical analogue of, 
334 
quantitative analysis by, 
349 
Nuclear structure, 119-38 
shells in, 121 
Nucleation, 221-22 
Nuclei 
allowed transitions in, 125 
anomalous spins of, 124 
coulomb excitation of, 124 
energy spacing in, 123 
even-even, excited states 
of, 123 
ft values for, 126 
gamma ray transitions in, 
124 
lifetimes of spin states of, 


reactions with billion volt 
protons, 127-28 

reactions with high energy 
carbon ions, 128-29 

rotational levels in, 123 

spins and magnetic mo- 
ments of, 334 

strong coupling in, 123 

transmutations of, 127-30 

Nucleus 

closed shells in, 121 

electric quadrupole mo- 
ment of, 122 

independent particle model 
of, 120-23 
modification of, 122 

magnetic moment of, 122 

parity of, 121 

shell model of, beta decay 
and, 125-27 

spin coupling in, 121 

spinning in a magnetic 
field, 334 

structure of, 119-27 

Nuclides, energies of, 130 


1¢) 
Olefins, reactions with 
atomic hydrogen, 245 
Orbitals 
for AHg type molecules, 
176 


for aromatic hydrocarbons, 


187 
for the carbon monoxide 
molecule, 168 
Order-disorder phenomena, 
87 
Organomercury compounds, 
reaction with iodine, 
237 
Osmotic coefficients 
of divinylbenzene resins, 
426 
for sulfonic acid cation 
exchangers, 423 
Osmotic pressure 
of polymer solutions, 274- 
78 
of polyvinyl acetate solu- 
tions, 276 
virial coefficients from, 
275 
Oxalyl chloride, Raman and 
infrared data for, 408 
Oxidation 
of gases, 257-61 
by permanganate, 234 
rates of, 233-35 
Oxides, thermodynamic 
properties of, 1 
Oxygen 
absorption coefficients of, 
189 
catalysis of isotopic equi- 
librium by ozone, 106 
electronic levels of, 187 
electroreduction of, 486 
energy states of, 166 
exchange reactions of, 107 
isotope shifts in atomic 
spectrum of, 111 
isotopic ratio 
in minerals, 96 
in natural water, 95 
new spectrum of, 188 
normal boiling point of, 
15 


radiation induced exchange 
reaction in water, 148 
Oxygen fluoride, structure 
of, 403 
Oxygen-nitrogen, volume 
change on mixing, 84 
Ozone 
boiling points of mixtures 
with oxygen, 76 
reaction with hydrogen 
peroxide in water, 148 
structure of, 389, 403 


P 
Paleotemperatures of waters, 
95 
Paraffins 
critical pressures and tem- 


peratures for, 4 
lambda transitions in, 5 


oxidation chains in, 258 
oxidation by N2O, 259 
thermodynamic functions 
for, 9 
Parahydrogen, conversion 
rate in aqueous alkali, 
109 
Paramagnetic resonance, 


Paramagnetic salts, thermal 
properties of, 324 
Parity of nuclei, 121 
Particles, determination of 
form and dimensions of, 
305 
Pentaborane, structure of, 
404 
Periodic table, heats of for- 
mation and, 1 
Permanganates, capture of 
neutrons in, 155 
Phase diagrams, 25-42 
experimental techniques, 
25-27 
for fructose-water systems, 


graphical methods, 25-27 
location of triple points in, 
73 


for mixtures of stearic, 
palmitic, and oleic acids, 
30 

for silicate systems, 34-35 

for systems containing ben- 
zene, 30 

Phase equilibria 

in carbonates of sodium, 
potassium and barium, 
31 

in cesium-potassium - 
sodium chloride mix- 
tures, 30 

compressibility and, 6 

free energy relations in, 


in fused fluoride systems, 
31 

of lithium and potassium 

chlorides and hydrox- 

ides, 30 

metallic systems, 31-34 

in mono- and trichlor- 
acetic acid and phenol, 
30 

in organic systems, 29-30 

in oxide systems, 34-35 

in silver and copper mer- 
curic iodide mixtures, 
31 

in sodium chromate, ni- 
trate, sulfate system, 31 

of sodium and lead tung- 
states and sulfates, 31 

in sulfonic acid-water 
systems, 29 

in systems containing meta- 
borates, 31 


> 
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in systems involving 
tungstates, 31 
ternary systems 
complex formation in, 31 
in titanates of sodium, 
potassium and barium, 
31 


see also specific compounds 


use of tracer technique in 
study of, 27 
x-ray techniques in the 
study of, 27 
Phase memory time, 338 
Phase rule 
derivation of, 26 
Duhem's theorem and the, 
26 
Phase transitions, 5, 27 
proton resonance and, 341 
o-Phenanthroline, action of 
gamma rays on, 149 
Phenol and mono- and tri- 
chloroacetic acid sys- 
tem, 30 
Phenol phosphoric acid- 
water system, 29 
Phenol water 
heat capacity in the criti- 
cal region, 79 
Phenylacetic acid-sodium 
phenylacetate-water, 29 


Phenyl azotriphenylmethanes, 


rates of decomposition, 
236 
Phonons, 315, 325 
behavior of, 469 
equilibrium with electrons, 
207 
Phosgene 
photochemical formation 
of, 249 
structure of, 399 
Phosphorus, structure of 
compounds of, 402 
Phosphorus resonance, in 
phosphorous acid, 347 


Phosphites, oxidation of, 148 


Photochemistry, 248-52 
Photoconductivity, in solids, 
211 
Photoconductor 
luminescence glow curve 
for, 211 
thermally stimulated cur- 
rent in, 211 
Photoelectrode kinetics, 491 
Photoionization, threshold 
of, 190 
Photolysis 
of acetaldehyde, 248 
of acetone, 247 
of azoisopropane, 249 
of azomethane, 247 
of diacetyl, 250 
of diethyl ketone, 250 


of diisopropyl mercury, 257 


of di-tert-butyl peroxide, 


249 
of ethyl nitrate, 251 
of glyoxal, 250 
by high intensity flashes, 
250 
of hydrazine, 251 
of mercury dimethyl, 245 
of trifluoroiodomethane, 
251 
Photosynthesis, creation of 
order in, 2 
Picolines, electronic tran- 
sitions in, 193 
Picolinic acid, rate of de- 
carboxylation, 235 
Plasma oscillations, 209, 
464 
Platinum-mercury amal- 
gams, 33 
Plutonium 
disproportionation of Pu 
IV, 14 
isotopes of, 130 
Poincaré cycles, 450 
Polarons, 209 
Polyelectrodes, 493 
Polyelectrolytes, 273 
Polyisobutylene 
diffusion in solutions of, 
280 
osmotic pressure data for, 
276 
sedimentation of, 282 
viscosity of solutions of, 
271 


Polymerization 
of allyl acetate, 224 
radiation induced, 153-54 
of silicic acid, 301 
Polymers, 267-90 
coil diameters of, 272 
degree of branching of, 273 
diffusion and sedimentation 
of, 278-82 
effects of concentration 
and molecular weight 
on, 279 
effects of pile radiations on, 
156 


electron microscope pic- 
tures of, 284 

flow birefringence of, 284 

frictional coefficients for, 
281 

light scattering by, 282-87 

molecular weights of, 276, 
278, 286 

osmotic pressure of solu- 
tions of, 274-78 

patterns for formation of, 
269 


random walk model of, 268 
restricted walk model, 268 
shear rate of solutions of, 
270 
solutions of 
Flory-Huggins theory of, 
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274 
statistical treatment of, 


spectra of, 193 
viscosities of solutions of, 
270-74 
viscosity of 
theoretical equations for, 
272 
see also Macromolecules 
Polymetaphosphates, pro- 
perties of solutions of, 
273 
Polymethylmethacrylate 
coil diameters of, 284 
diffusion and sedimentation 
data for, 277 
Polymolecular liquid films, 
disjoining pressure of, 
294 


Polystyrene 
branched chains in, 274 
properties of solutions of, 


sedimentation of, 280 
turbidity of solutions of, 
286 
viscosity of solutions of, 
271 
Polystyrene sulfonate, water 
content of, 424 
Polyvinyl acetate, osmotic 
pressure of solutions of, 
276 
Polyvinyl chloride, viscosity 
of solutions of, 273 
Polyvinylpyrrolidone, prop- 
erties of, 280 
Potassium arsenate-arsenic 
acid-water system, 29 
Potassium bromate, effects 
of pile radiations on, 
155 
Potassium chloride, heat 
capacity of a single 
crystal of, 324 
Potassium dichromate -po- 
tassium sulfate-water, 
28 
Potassium dihydrogen phos- 
phate 
neutron diffraction by, 369 
second order transition in, 


Potentials 
appearance, 140 
centrifugation, 299 
at phase boundaries, 294 
streaming, 298, 300 
zeta, 299 
Propene, PVT data for, 2 
Propylene 
oxidation of, 257 
reaction with deuterium, 
107 
Propylene oxide, thermal 
decomposition of, 255 


SUBJECT INDEX 


Proteins, molecular weight 
of, 285 

Proton magnetic moment, 
349 


Proton magnetic resonance, 
in solution, 221 

Proton resonance 
in gypsum, 339 
in HF9’, 340 
in hydrides, 344 
of hydrogen in metals, 342 
in organic groups, 344 
phase transitions and, 341 
in silicone polymers, 342 
in single crystal hydrates, 


in solid hydrogen, 343 

in three spin systems, 339 
Protons 

reactions with aluminum, 


reactions with copper nu- 
cleus, 128 
Pyridine bases, solutions in 
water, thermodynamic 
properties of, 79 


Q 


Quadrupole coupling con- 
stants, 391-92 
Quadrupole moments, for 
nuclei, 124 
Quadrupoles, 348 
Quantum fluids, 468-70 
Quantum hydrodynamics, 468 
Quantum theory 
of energy transfer, 469 
of solids, 200-10 


R 


Radiation chemistry, 139-62 

of bromine dissolved in 
carbon tetrachloride, 
153 

calorimetry in, 142 

dependence of yield on den- 
sity of ionization, 147 

dosimetry in, 142-44 

effects of recoil atoms in, 
152-53 

of gases, 139-41 

of inorganic solutes in 
water, 148-49 

of liquids, 141-54 

of nonaqueous liquids, 151- 
54 

of organic solutes, 149-51 

postirradiation effects in, 
150 

of solids, 154-57 

of water and aqueous solu- 
tions, 141-51 

Radiations 

food and drug sterilization 

by, 158 


ionizing, track effects of, 


from piles, chemical ef- 
fects of, 155 

sources of, 157 

see also Ionizing radiations 

Radicals 

detection by DPPH, 151 

detection of HOg, 260 

distribution in chloroform 
and methyl acetate, 152 

entropy changes in reac- 
tions of, 245 

in flames, 259 

formation by shock waves, 
462 

formed by ultrasonics, 221 

microwave spectra of, 388 

polymerization induced by, 
153 


production in flames, 140 

rate constants for reactions 
of, 235 

reactions of, initiation by 
heavy metal ions, 235 

spectra of, 190-91 

yields produced by ionizing 
radiations, 146 

Radioactivity, 119-38 
determination of geologic 


age by, 97 
isomers of stable nuclei, 
134 


natural, 132-35 
of the rare earths, 133 
Radiochemistry, ion exchange 
in, 434 
Radiocolloids, ion exchange 
in the study of, 438 
Radiolysis 
of methyl iodide, 152 
track effects in, 145 
Radium E, long-lived isomer 
of, 134 
Random processes, 470-72 
mathematical theory of, 
453 
Raoult's law, 26 
Rare earths 
complexes with citrate, 439 
radioactivity of, 133 
separation of, 433 
Rate processes 
isotope effects in, 99-104 
theory of isotope effects in, 
101 
Rates 
of crystallization, 222 
of decomposition of hydro- 
peroxides, 233 
of displacement reactions, 
229-31 
effect of ultrasonic waves 
on, 221 
of fast exchange reactions, 
220 


of ionization of pseudo 


acids, 231 
of oxidation by perbenzoic 
acid, 233 
of reactions 
of hydrogen peroxide with 
iron salts, 227 
in hydroxylic solvents, 
232 
organic, 227-37 
oxidation, 233-35 
oxidation-reduction, 225- 
27 
proton transfer, 231 
quaternization, 230 
very fast, 220 
of rearrangements, 228 
of solvolysis, 228 
ultrasonic absorption in 
the study of, 220 
see also Reaction kinetics 
Reaction kinetics 
apparatus and methods for, 
220-21 
applications of isotopes to, 
222-24 
capacity flow reactors for 
the study of, 221 
of complex ions, 224-25 
for consecutive and simul- 
taneous processes, 219 
energy transfer in, 261-62 
in gases, 243-66 
of inorganic reactions, 
224-27 
ortho-effects in, 230 
of oxidation reactions in 
gases, 257-61 
in solution, 219-42 
theory of, 219 
theory of aromatic substi- 
tution, 228 
see also Kinetics; and 
Rates 
Rearrangements, rates of, 


Refractometer, differential, 


Refractory systems, 34-35 
Relaxation, of a chain of 
coupled oscillators, 467 
Relaxation effects, 454 
Resins 
amphoteric, 416 
for anion exchange, 416 
aryl arsonic acid, 416 
for electron exchange, 416 
for ion exchange, 414-18 
behavior in different sol- 
vents, 430 
electrochemistry of, 431- 
32 
mechanisms of diffusion 
and conductance in, 432 
modification of functional 
groups of, 418 
optically active groups in, 
417 
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phosphonic acid, 416 
redox properties of, 417 
solubility of, 431 
sulfonated polystyrene 
cation exchange, 415 
swelling pressure of, 423 
swelling properties of, 425 
water absorption by, 423 
Resonance radiation, 452 
Rhenium, chemical effects 
of recoil atoms in salts 
of, 155 
Rheology, 304 
Rhodium, separation by ion 
exchange, 434 
Ruthenium, isotope abun- 
dances in, 97 


s 
Salicylic acid, structure of, 


Salting out, in dioxane-water 
system, 27 
Samarium, alpha radio- 
activity of, 133 
Samarium chloride, reac- 
tion with water vapor, 
13 
Second order transitions, 5 
see also lambda transitions 
Sedimentation analysis, 307 
Selenious acid, rate of re- 
action with iodide, 226 
Self-diffusion, in ion ex- 
changers, 427 
Semiconductors 
electron mobility in, 208 
heat capacities of, 323-25 
physics of, 202 
recombination of holes and 
electrons in, 205 
surface potential of, 380 
Shock front, theory of, 462 
Silica acid gels, 307 
Silica acid, polymerization 
of, 301 
Silicon 
band structure of, 203 
isotopic constitution of, 96 
properties of, 202 


solubilities in elements, 14, 


86 
structure of compounds of, 
401 
Silicon alloys, 32 
Silicon monoxide, crystal 
structure of, 362 
Silicon tetrafluoride-tri- 
methy!amine system, 30 
Silver chloride 
flocculation measurements 
on, 295 
nucleation and growth of, 
09 


Silver nitrate, solubilities 
of electrolytes in, 14 
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Silver nitrate-lead nitrate- 
water system, 27 
Silver-zine solutions, ther- 
modynamic properties 
of, 86 
Sodium, band structure of, 
203 
Sodium borohydride, second 
order transition in, 5 
Sodium bromide, solid solu- 
tions with sodium chlor- 
ide, 28 
Sodium carbonate -hydrogen 
peroxide-water, 27 
Sodium chloride 
activity coefficients of, 
43, 47 
radiation chemistry of, 155 
relative molal heat content 
of, 49 
Sodium chloride-water sys- 
tem, at supercritical 
conditions, 28 
Sodium chloride-water vapor- 
liquid equilibrium, at 
supercritical conditions, 
14 
Sodium desoxyribonucleate 
molecular weight of, 278 
size and shape of, 284 
Sodium nitrate, radiation 
chemistry of, 155 
Sodium silicate-sodium car- 
bonate system, 31 
Sodium sulfate-lithium sul- 
fate-water system, 27 
Sodium thymonucleate, types 
of solutions of, 273 
Sodium vanadate -sodium 
sulfate-water system, 
29 
Solids 
effect of imjerfections in, 


electron trapping in, 211 
electronic transitions in, 
204 
energy band theory of, 200, 
202-4 
group reorientations in, 336 
heat capacities of, 5, 10 
impurity bands in, 204 
ionic, effect of ionizing 
radiations on, 155 
lattice vibrations in, 9 
laws of interaction of par- 
ticles in, 200 
luminescent, 213 
magnetic, 212-13 
optical phenomena and lat- 
tice vibrations in, 205 
photoconductivity in, 211 
production of secondary 
electrons in, 210 
quantum theory of, 200-10 
radiation chemistry of, 
154-57 
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rotation within, 407 
synthesis and structure of, 
199-200 
theory of heat conductivity 
in, 469 
traps in, 210-12 
vapor pressures of, 4 
Solid state, 199-217 
Sols 
effect of ultrasonic waves 
on, 306 
hydrophobic, theory of 
stability of, 295 
optics of, 305 
rate of coagulation of, 295 
scattering of light by, 305 
scattering of x-rays by, 


silver halide, 296 
turbidity of, 305 
Solubility 
of aromatic hydrocarbons 
in water, 29 
use of tracers in study of, 
27 
Solutions 
associated, statistical 
theory of, 75 
binary 
lattice models of, 80 
ultrasonic absorption by, 
80 
vapor pressures of, 75 
volume change on mix- 
ing, 75 
cell theory of, 83 
in compressed gases, 86 
compressibility of, 77 
critical phenomena, 78-81 
dielectric constant of, 75 
entropy of mixing, 72 
equilibrium properties of, 
71 


free energy of mixing, 71 
of gases in liquids, 84-86 
gaseous, 84 
dimerization jn, 84 
second virial coefficient 
for, 84 
volume change on mix- 
ing, 84 
heat capacity of, 77 
of helium isotopes, 99 
hydrogen bond formation 
in, 72 
hydrogen bonding in, 75 
ionic, Mayer's theory of, 
43-50 
ionic processes in, 50-53 
lattice model for, 72 
metallic, 86-87 
models for, 73 
monomer-r-mer, vapor 
pressures of, 73 
rates of crystallization 
from, 222 


reaction kinetics in, 219-42 
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of solids in gases, 85 
structure of, 71 
ternary, statistical study 
of, 73 
thermal expansion of, 77 
thermodynamics of, 80 
thermodynamic properties 
of, 71 
triplet states in, 220 
volume changes in forma- 
tion of, 81 
Solutions of electrolytes, 
43-70 
Solutions of nonelectrolytes, 
71-90 
thermodynamic properties 
of, 76-78 
Solvolysis 
of amyl chlorides, 229 
rate of, 228, 229 
Sonic electrode kinetics, 492 
Sorption 
on collodion membranes, 
277 
Sound 
absorption and dispersion 
of, 454, 460 
Spallation reactions, 127 
Spectra 
absorption 
of HCO, 191 
of diatomic molecules, 
188 
of ions in solution, 190 
of NH and NHg@ radicals, 
252 
of SH and SD, 191 
of acetophenone, 193 
of AH2 type molecules, 
176-77 
of ammonia and amines, 
192 
of aromatic sulfides and 
sulfones, 193 
atomic, 188 
isotope shifts in, 111 
isotope shifts for heavy 
elements, 111 
theory of isotope shifts 
in, 111 
of benzene derivatives, 191 
of benzophenone, 193 
calculation of intensities 
in, 188 
of ClO radical, 189 
of cyclical nitrogen com- 
pounds, 192 
of diatomic molecules, 
188-89 
effect of hydrogen bonding 
on, 192 
electronic, 188-94 
of free radicals, 190-91 
of gaseous manganese 
compounds, 189 
high frequency discharge, 
191 


infrared 
of adsorbed water, 380 
effects of deuterium sub- 
stitution on, 110 
of iodine solutions, 82 
intensities of electronic 
transitions in, 190 
of isoelectronic molecules, 
169 
of isotopes, 111 
of some metallic oxides, 
189 
microwave, 385-94 
of germanium compounds, 
401 
of silicon compounds, 401 
see also Microwave spec- 
tra 
molecular, 163-84 
of diatomic molecules, 
164-69 
of the HCO radical, 178 
importance of molecular 
shapes in, 175 
of polyatomic molecules, 
179-82 
Rydberg transitions in, 
173-74, 188 
of molecular complexes, 
193 
of the NH9g radical, 190 
of nitroso compounds, 170 
photoelectric methods for 
intensity measurements, 
190 
of picolines, 193 
of polymers, 193 
of pyrimidines, 193 
of rare earth salts, 190 
reflection, of complex co- 
balt salts, 190 
of simple polyatomic mole- 
cules, 186, 189-90 
singlet-triplet separations 
in, 170 
of solutions, 220 
solvent effects on, 192 
of steroids, 186 
of unsaturated and conju- 
gated molecules, 180 
Spectral lines, collision 
broadening of, 455 
Spectroscopy, 185-98 
thermodynamic functions 
from, 9 
theoretical contributions, 
186-88 
Spinels 
distribution of ions in, 199 
magnetic properties of, 212 
Statistical mechanics, 449- 
76 
of chain molecule solutions, 


of gases at low density, 


of heat exchange, 450 


thermodynamics and, 2 
Steroids, ultraviolet absorp- 
tion of, 186 
Storokin's equation, 26 
Strontium, variations in iso- 
topic composition, 97 
Strontium sulfate-sodium 
sulfate system, 31 
Structure analysis, 360 
Succinic acid, formation 
from acetic acid by 
radiation, 149 
Sulfate ion, diffusion in aque- 
ous solutions, 59 
Sulfonic acids, phase equi- 
libria in systems of 
water and, 29 
Sulfur 
absorption spectrum of, 
190 
fractionation of isotopes 
of, 96 
Sulfur hexafluoride, energy 
states of, 187 
Sulfuric acid, freezing point 
curves, 27 
Sulfuric acid-aluminum sul- 
fate-water system, 27 
Sulfuric acid-sodium chlor- 
ide-water system, 28 
Superconductivity, 202 
Surface areas, 306 
determination of, 307 
Surface chemistry and ca- 
talysis, 375-84 
use of field emission mi- 
croscope in study of, 
383 
Surface diffusion, 382 


T 


Tartaric acid-potassium 
tartrate system, 30 
Technitium, potential dia- 
gram for, 14 
Temperature scale 
below 1° K, 322 
below 4° K, 321 
Temperature 
control of, 221 
magnetic measurement of, 
322 
p-Terphenyl, solubility in 
o- and m-terphenyl and 
biphenyl, 77 
Terpolymers, behavior of, 


Tetraethylammonium ion, 
exchange reactions of, 
424 

Tetrafluorethylene, thermal 
reactions of, 255 

Thallic ion, reaction with 
ferrous ion, 226 

Thallous ion, diffusion in 
thallous nitrate solution, 
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59 
Thallous sulfate-sodium sul- 
fate-water system, 28 
Thallous-thallic exchange, 
223 
Theory of shot noise, 453 
Thermochemistry, 1-24 
of fourth group elements, 1 
Thermocouples, for low tem - 
peratures, 15 
Thermodynamic functions 
for halogenated methanes, 


isotope effects on, 98 
from spectroscopic data, 9 
Thermodynamic properties, 
1-24 
of gases and liquids, 457, 


of hydrocarbons, 1 
of oxides, 1 
Thermodynamics 

of biological ph.nomena, 2 

of chain molecule solutions, 
74 

of ion exchange equilibria, 
421 

of irreversible processes, 
1, 

of multicomponent systems, 
27 

relativity and, 1 

of solutions, 71 

of solutions of nonelectro- 
lytes, 76-78 

statistical mechanics and, 


of surfaces, 375 
of ternary systems, 425 
Thermometers 
of carbon, 15 
platinum resistance, 15 
Thiazole, vapor pressures 
of water solutions of, 
76 
Thiolesters, rates of hy- 
drolysis of, 236 
Thiophosgene, vibrational 
spectrum of, 189 
Thorium-manganese system, 
34 
Tin alloys, 33 
Titanium alloys, 34 
Toluene, bromination of, 


249 
Tracers, use in solubility 
studies, 27 


Transition elements, separa- 
tion by ion exchange, 433 

Transition probabilities, 2, 
472 

Transition temperatures, 
7-8 

in phosphates and arsen- 

ates, 110 

Transport phenomena, at 
low temperatures, 
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325-28 
Transport processes, iso- 
tope effects in 102-4 
Transport properties 
of dense gases and liquids, 
465-67 
of quantum fluids, 468-70 
Transuranium elements, 
130-32 
Trichloromethyl radicals, 
rates of reaction of, 235 
Trimethylamine -silicon 
tetrafluoride system, 30 
Triethylamine-water, ultra- 
sonic absorption by, 81 
Triethylamine-water system, 
critical phenomena in, 
78 
Triglycerides, melting 
point diagrams for bi- 
nary mixtures of, 30 
Triiodide, spectrum in oxy- 
genated solvents, 190 
Triphenylmethy] thiocyanate, 
mechanism of reactions 
of, 230 
Triphenylsilane-H and -T, 
rates of hydrolysis of, 
222 
Tritium 
beta ray-initiated exchange 
with hydrogen, 140 
formation in nature, 93 
scintillation counting tech- 
niques for, 93 
tracer applications of, 93 
Tritium oxide, triple point 
of, 98 
Tropolone, structure of, 401 
Tungstic oxide, electrore- 
duction of, 486 


U 


Uranium 
formation of element 99 
from, 131 
reactions with high speed 
nitrogen ions, 129 
Uranium-beryllium system, 
34 
Uranium hexafluoride 
critical constants for, 4 
densities of liquid and 
vapor, 6 
freezing points of mixtures 
with HF, 76 
Uranium oxide systems, 35 
Urea 
hydrolysis of 
isotope effects in, 223 
isotope effects on rate 
of, 101 
reaction with formaldehyde, 


Ultrasonic absorption, 80-81 
Ultrasonics 
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effect on electrode proces- 
ses, 492 
hydrodynamical theory of, 


Ultrasonic waves, effect on 
sols, 306 


Vv 


Vanadic acid, titration of, 309 
Vanadium, unstable isotope 
of, 134 
Vanadium alloys, 33 
Vanadium pentoxide, oxygen 
exchange reactions with, 
107 
Vanadium pentoxide-sodium 
oxide-water system, 29 
van der Waals-London 
forces, 294 
Vapor pressures 
for binary mixtures, 75 
of elements, 4 
equations for, 4 
of helium below 1.6" K, 321 
effect of inert gas pressure 
on, 6 
of inorganic compounds, 4 
effect of isotopic constitu- 
tion on, 97-98 
of metals over alloys, 14 
of monomer-r-mer solu- 
tions, 73 
of organic compounds, 4 
Vapors, cluster theory for 
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saturated, 83 

Virial coefficients 
calculation for mixtures, 
as functions of temperat 


from osmotic pressure 

measurements, 275 
Viscosity 

activity coefficients and, 
51 

of cellulose acetate, 272 

of colloids, 303-5 

volume effect in, 304 

diffusion coefficient and, 
282 

general formula for, 464 

of helium, 314 

of isotopic substances, 103 

of ortho- and normal deu- 
terium gas, 102 

of polyelectrolytes, 273 

of polymer solutions, 270- 
74 

of polymers, theoretical 
equations for, 272 

of water and deuterium ox- 
ide, 103 

Volumes, hydrated ionic 424 


W 
Walden inversion, 219 


Water 
decomposition by gamma 


rays and x-rays, 147 
energy states of, 187 
fugacity coefficient for 

saturated vapor, 3 
lowest energy state of, 169 
structure of, 68 
vapor pressure equation 

for, 4 

Wave mechanics, application 
to molecular structure, 

163 

Wiener integral, 453 


xX 


Xenon, critical phenomena 
in, 3 
X-rays 
diffraction of, 404-7 
ferrous sulfate dosimetry 
of, 142 
scattering by liquid helium, 
318 
scattering by sols, 306 


Z 


Zener effect, 203 

Zinc oxide, variations in 
properties of, 200 

Zinc sulfide, silver-impurity 
imperfection in, 210 

Zinc sulfide phosphors, 211 

Zirconium alloys, 34 

Zirconium oxide systems, 35 





